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A B S T R A C T
This review paper investigates and presents generalized answers to the two basic questions of port governance,
namely how to govern and for what purpose. The study is based on a total sample of 118 studies on port
governance. The results from the analysis of these studies show that port devolution and port re-centralization
are the main governance tools at the institutional level. At the strategical level, the main governance tools are
port co-opetition, port regionalization, port integration, stakeholder management strategy, and corporate gov-
ernance. While at the managerial level, the main governance tools are port pricing, port concession, port user/
customer relationship management, monitoring and measuring, regulatory control, port security management,
and information and communication technologies. The institutional governance tools are generally used by
governmental organizations to set the fundamental regulative rules for the port governance system, while
strategical tools are applied by port organizations in gaining competitive advantages and increasing market
share in the long term. Managerial tools are related to the port business operations and management.
Furthermore, The study clearly shows that the main objective of port governance is the improvement of port
efficiency and port effectiveness. However, the choice of efficiency-oriented or effectiveness-oriented config-
uration is largely determined by the port organization's external operating environment, strategies and struc-
tures.
1. Introduction
Since the 1990s, port governance has attracted much attention from
the academic, the port authorities, as well as the policy and decision
makers operating in the maritime sector, and port governance itself has
gradually became an important academic and practical concept in the
port field. Although a lot of studies have been published on the topic of
port governance, there exists no consensus on the definition of port
governance because of the complexity and vagueness of the scope of
governance. To the best of our knowledge, the definition of port gov-
ernance proposed by Brooks and Pallis (2012: p.512) is relatively
complete, which states that “governance is the adoption and enforce-
ment of rules governing conduct and property rights …... in the case of
ports, governments, or other relevant policy makers, usually impose
governance structure with particular national or regional policy ob-
jectives in mind …...”. Despite extensive analyses of port governance,
the four basic questions surrounding the port governance, namely who
governs, what is governed, how is it governed, and for what purpose are
still unanswered (Vieira et al., 2014). To fill this gap, Zhang et al.
(2018) conducted an intensive review study that gives answers to the
first two questions (i.e. who governs? what is governed?) of port gov-
ernance. In the study by Zhang et al. (2018), governmental organiza-
tions and port organizations are identified as the main governing actors,
and twelve different groups of specific port activities, classified within
five categories, are identified as governed objects in port governance.
The present paper is complementary to the study of Zhang et al.
(2018) and tries to find answers to other two remaining questions on
port governance (i.e. how is it governed? and for what purpose?). In
this paper, we mark the two questions as “how to govern” and “govern
for what”. Close to our study, Notteboom (2006) provides a compre-
hensive discussion on the role of concession agreements as a port
governance tool under the landlord port model. Sorour and Abdul-
Mageed (2016) articulate that information and communication tech-
nologies (ICTs) function as a pillar for enhancing port governance.
Brooks and Cullinane (2006) clearly point out that governments de-
velop port governance models to potentially maximize the desired
performance outcomes. Lam and Notteboom (2014) present various
tools that leading Asian and European ports adopt for the development
of green port strategies and social responsibility.
However, up to date, the existing literature on port governance do
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not provide comprehensive and general answers to the basic questions
of “how to govern” and “govern for what” in port governance, because
of the complex nature of the topic and controversial issues related to it.
Our study treats itself as an initial effort to manifest the basic compo-
nents of port governance by putting forward the answers to the two
mentioned unanswered questions according to the overview of port
governance in the international arena. Because of the increasing
common characteristics of the port governance reform process around
the globe (Brooks et al., 2017; Zhang et al., 2018), we believe this
study, to a great extent, can improve the understanding of port gov-
ernance and help policy and decision makers to address the port gov-
ernance issues more effectively.
This paper is organized as follows. In Section 2, the applied meth-
odological procedures and collection of reviewed studies are briefly
presented. Also, we discuss in this section the bibliometric analysis of
the selected literature sample. In Section 3, we present answers to the
questions of “how to govern” and “govern for what”. Section 4 con-
cludes.
2. Literature sample collection and descriptive analysis
The initial sample is composed of 77 reviewed studies selected by
Zhang et al. (2018), in which a five-step approach (i.e. Step 1: eligibility
criteria; Step 2: preliminary selection; Step 3: further selection; Step 4:
semi-final selection; Step 5: representativeness and final selection) is
developed and applied (see details in Zhang et al., 2018).
The authors further enlarge the original literature sample from the
existing port governance researches by adding additional sample stu-
dies. With regard to the additional studies, a similar literature selection
approach is adopted. More specifically, the following objective elig-
ibility criteria are set down according to the research topic: (i) Field of
studies: the studies should deal with seaport management; (ii) Topic of
“port governance”: the studies should contain characters “port(s)”,
“governance”, “tool(s)” and/or “purpose(s)” in the title and/or abstract
and/or keywords; (iii) Language of studies: the studies should be pub-
lished in English; (iv) Publication status: only studies published in
academic journals and chapters in books are reviewed; (v) Year of
publication: studies should be published before 1st July 2018 (the last
day of searching literature). Web of Science and Science Direct are the
two literature databases used for searching. The detailed literature se-
lection is organized as follows.
(I) Preliminary selection. In the two mentioned databases, the terms
“port governance tool” and “port governance purpose” are sepa-
rately searched in title and/or abstract and/or keywords. The
search results pertaining to “port governance tool” have 15 and 19
records respectively. The search results regarding “port govern-
ance purpose” have 11 and 20 records respectively. After ex-
cluding duplicated studies, there are 51 records left in total, among
which, 7 studies are already included in the original literature
sample in Zhang et al. (2018). Therefore, 44 records are left ac-
cording to the preliminary selection.
(II) Record checking. Each remaining record is checked by scanning its
title, abstract and keywords to see whether it satisfies the criteria.
A full reading of a recorded study has to be conducted when it is
necessary. Three of the authors have independently participated in
this selection process and formed their own lists of recorded stu-
dies focusing on the research topic. The fourth author acts as a
coordinator to compare the lists and organize a collective tele-
phone meeting to discuss the differences. As a result, 29 of 44
records are identified as the non-related studies and excluded fi-
nally. These studies focus on other topics such as airport govern-
ance, port-city interaction governance. At last, 15 remaining re-
cords are picked up as the eligible studies that can be included in
the literature sample.
(III) Literature supplement. All of our authors think that 15 additional
studies are not sufficient and there exists a need to further enlarge
the sample. Then the authors conduct a collective discussion to
determine the other additional studies that should be included in
our final literature sample. In this process, the perspectives derived
from the previously collected literature and the authors' own ex-
pert insights play an important role. Specifically, since the con-
cession agreement is clearly listed as a port governance tool by
Notteboom (2006) and Panayides et al. (2017), we decide to in-
clude seven papers from the special issue (Volume 39, 2012) of
Maritime Policy & Management (MPM) on terminal concessions in
seaports, aiming at gaining more understanding of concessions.
Moreover, port cooperation is explicitly considered as a govern-
ance tool by Knatz (2018). Driven by the fact that port industry has
witnessed a multiplication of port cooperation and integration
schemes in recent years (Notteboom et al., 2018), we think it is
necessary to include papers from the special issue (Volume 26,
2018) of Research in Transportation Business & Management (RTBM)
on port co-operation/integration. Besides, several studies on port
efficiency and/or effectiveness are also proposed and included,
such as Pagano et al. (2013), Zheng and Yin (2015); Serebrisky
et al. (2016) and Coto-Millán et al. (2016). Finally, 26 studies are
added to the previous additional list of 15 studies, and these 41
studies constitute the final additional literature sample, which
accompanies with the original literature sample of 77 studies in
Zhang et al. (2018), jointly forming the final literature sample of
118 studies in present paper. It is worth mentioning that the 26
studies that are determined by authors' collective discussion do not
definitely contain characters “port(s)”, “governance”, “tool(s)”
and/or “purpose(s)” in the their titles and/or abstracts and/or
keywords but they are closely related to the research topics dis-
cussed in this paper.
Fig. 1 shows an increase of studies on port governance from 2012
onwards. The year 2006 can be considered as an exception, because a
Fig. 1. The distribution of number of the reviewed studies by year.
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special issue on port governance themed “Devolution, Port Governance
and Port Performance” was published in Research in Transportation
Economics (RTE) in this year. The highest number of published studies
on port governance took place in 2017, when the special issue of “Re-
visiting Port Governance and Port Reform” was published in RTBM.
Table 1 below shows the distribution of the reviewed studies by
journal and number. Of the total 118 selected studies, more than two-
thirds are published in three major journals, namely Research in
Transportation Business & Management (RTBM), Maritime Policy & Man-
agement (MPM) and Research in Transportation Economics (RTE), with
nearly 32% (38 studies) in RTBM, 21% (25 studies) in MPM, and 15%
(18 studies) in RTE, respectively. Compared with the literature sample
collected in Zhang et al. (2018), half of additional reviewed studies
included in the current sample are published in RTBM (15 studies are
newly added) and MPM (16 studies are newly added). The eight jour-
nals listed in Table 1 dominate the research field of port governance
studies, which is in line with the result concluded in Zhang et al.
(2018).
Regarding the geographical analysis unit of the selected studies, the
overall distribution (see Table 2) of the sample studies is similar to the
sample distribution observed in Zhang et al. (2018), where the majority
of studies (50%) focus on the national level by taking national specific
managerial and institutional characteristics into research consideration.
In order to capture the homogeneity of port governance reforms, an
increasing number of studies are conducted at the global scale (27.9%)
and across countries within a continent (15.3%). For instance, Brooks
et al. (2017) study the commonalities of the port reform process in a
multi-country geographical level. Van der Lugt et al. (2017) analyzes
the strategic beliefs of port authorities using data from an international
survey, while Farrell (2012) conducts a study on the ownership and
management structure of container terminal concessions worldwide.
Only a small number of studies (6.8%) take specific ports within a
country as geographical analysis unit.
With regard to the applied methodology in the sampled literature,
the methods identified in the review study by Woo et al. (2011) are
used to categorize our reviewed studies (see Table 3). It is worthy to
highlight that case study (49.2%) is the most common method used in
port governance research field, which greatly shows the potential ex-
istence of local embeddness of port governance. Moreover, conceptual
frameworks (19.5%) are increasingly built to better illustrate the issues
of port governance. For example, a three-dimensional model developed
by Wang et al. (2004) on Chinese port governance. In addition, eco-
nomic modelling (10.2%), survey (9.3%), content analysis (8.5%), in-
terview (2.5%) and Archival analysis (0.8%) are also identified as re-
search methods in our literature sample. Notably, the study by Knatz
(2018) is the only study that conducts an archival analysis, which uses a
lot of early historical records as empirical data to extract evidence.
Content analysis as an emerging method in the port governance re-
search domain has been applied by an increasing number of studies,
such as Brooks (2017) and Notteboom et al. (2015). Pure mathematical
modelling and simulation are not used in the selected studies, which
considerably indicates that qualitative methods rather than quantitative
methods are dominant in the field.
The analysis presented above shows that the body of research on
port governance is entering a mature phase, with the growing number
of studies on port governance and a clear concentration of relevant
publications in a limit number of journals. Also, there is an increase in
studies focusing on the commonalities of port governance issues around
the globe, although the analysis of port governance at the national level
is still important in the port research field. Generally, qualitative
methods are more common to be utilized by port governance studies.
3. The review of existing literature on port governance
Before presenting the detailed outcomes of this review study on the
two core research questions, we would like to elaborate how the studies
gathered in the final literature sample are analyzed and interpreted. A
methodology similar to “identification-judgement-confirmation” ap-
proach developed by Zhang et al. (2018) is adopted. More specifically,
each study in the sample is fully read by two of the authors respectively.
The two authors are separately given the same task to list the port
governance tools and/or purposes that are explicitly or implicitly ar-
gued by each study according to their own interpretation. They are also
asked to present the related contents from the reviewed studies to
support their judgements. Notably, the two authors are not allowed to
have any discussion on their records during this process. Once the two
Table 1
The major journals of the selected studies.
Journal No. of studies %
Research in Transportation Business and Management 38 32.2
Maritime Policy and Management 25 21.2
Research in Transportation Economics 18 15.3
Transport Reviews 8 6.8
Journal of Transport Geography 6 5.1
Transport Policy 5 4.2
International Journal of Transport Economics 2 1.7
International Journal of Shipping and Transport Logistics 2 1.7
Other journals (one article each) 9 7.6
Book chapter (chapters in different books) 5 4.2
Total 118 100
Table 2
The geographical analysis unit of the selected studies.
Unit of analysis No. of studies %
Global (samples across continents or theoretical work
without samples)
33 27.9
International region (samples across countries within
a continent)
18 15.3
European Continent 11
American Continent 5
Asian Continent 1
African Continent 1
National (including samples within domestic regions) 59 50.0
European country 25
Asian country 18
American country 12
Oceania country 3
African country 1
Specific port 8 6.8
European port (i.e. Port of Rotterdam, Antwerp,
Hamburg and Piraeus)
5
Asian port (i.e. Port of Hong Kong, and Busan) 2
American port (i.e. Port of New York-New Jersey) 1
Total 118 100
Table 3
The research methods adopted in the selected studies.
Method No. of studies %
Survey 11 9.3
Interview 3 2.5
Economic modelling by applying economic theories 12 10.2
Pure mathematical modelling 0 0
Simulation 0 0
Case study 58 49.2
Conceptual works including conceptual modelling and
descriptive studies
23 19.5
Archival analysis 1 0.8
Content analysis 10 8.5
Total 118 100
Q. Zhang, et al. Transport Policy 77 (2019) 46–57
48
authors finish their lists, one of another two authors is tasked to com-
pare the two lists of the port governance tools and purposes that de-
rived from the sampled literature and figure out the differences be-
tween the lists. Subsequently, a telephone meeting is organized for all
the four authors to collectively discuss the answers to the questions of
“how to govern” and “govern for what”. The structure of how to present
these answers is also decided in this meeting. It is useful to highlight
that the necessary literature filtering has been done in the following
presentations, especially in Tables 4 and 6 below where port govern-
ance tools and purposes are particularly elaborated. The most im-
portant principle that we stick to, in the process of the filtering, is to
manifest the typically related studies that can significantly convey the
main perspectives.
3.1. How to govern in port governance
When we explore the question of “how to govern” in port govern-
ance, we are actually seeking the governance tools that are used by
governing actors namely governmental organizations and port organi-
zations. Frankly speaking, the range of port governance tools available
to governing actors is extremely extensive and complicated. As to the
extensiveness, pricing, monitoring and measuring, market access con-
trol and environmental standard regulation are all the typical govern-
ance tools (Lam and Notteboom, 2014). Note that beyond the men-
tioned ones, there are still numerous tools such as terminal concession
(Notteboom et al., 2012), port co-operation/integration (Notteboom
et al., 2018), ICTs (Cepolina and Ghiara, 2013). Regarding the com-
plication, many widespread port governance tools have different types,
roles or functions in different regions and/or countries. Taking the
terminal concession as an example, the ownership and management
structure significantly vary according to the institutional environment,
market awareness, and market contestability (Farrell, 2012). However,
it does not mean that governance tools could not be understood from a
holistic perspective in a general sense. The study by Brooks and Pallis
(2008) provides an inspiring and useful stepping stone for our study.
According to Brooks and Pallis (2008), governance decisions and gov-
ernance models can be considered as “inputs” in port governance, and
these inputs are defined at two levels, namely government-level and
firm-level. In order to more clearly present those governance tools/in-
puts, in the current study, we decide to articulate the governance tools
at the institutional, strategical, and managerial level, respectively.
Specifically, at the institutional level, we focus on the tools that are
related to the changes or adjustments of port governance configuration
such as the reallocation of responsibilities, the decentralization of port
administration. Therefore, the governance tools at institutional level
are generally used by governmental organizations, one of the two main
governing actors in port governance. For instance, port devolution
(Brooks and Cullinane, 2006) is a typical tool in this category. At the
strategical level, we concentrate on the tools adopted by port organi-
zations, the other main governing actor, to gain a more favorable
competitive market position in a relatively long term. These tools in-
clude port co-opetition (Song, 2003), port regionalization (Notteboom
and Rodrigue, 2005), port integration (Notteboom and Yang, 2017),
etc. At the managerial level, the tools relating to the port business op-
erations and management are discussed. For example, terminal con-
cession (Notteboom et al., 2012), ports’ carbon footprint monitoring
and measuring (Lam and Notteboom, 2014), real estate development
and commercial negotiations with port customers (Verhoeven, 2010),
etc. Through an intensive review of the studies in our literature sample,
in Table 4 below, we present the main governance tools and their
characteristics, general descriptions, types, and applied geographical
scopes.
Regarding the governance tools presented, port devolution and port
re-centralization are identified as two main governance tools at the
institutional level. Unlike the widespread port devolution that dom-
inates the first wave of port reforms in the 1990s (Brooks et al., 2017),
port re-centralization has emerged in the past decade in some countries
(e.g. Brazil, China, Italy) with increasing involvements by national or
regional governments beyond local governments (Zhang et al., 2018).
Note that as the governance tools at the institutional level, port devo-
lution and port re-centralization substantially set the fundamental
regulative rules for the port governance configuration and allocation of
responsibilities between governing actors.
At the strategical level, port co-opetition, port regionalization, port
integration, stakeholder management strategy, and corporate govern-
ance are listed as the main governance tools. Compared with the gov-
ernance tools at the institutional level, the tools at the strategical level
focus more on the internal and external relations of port organizations.
In general, those strategical governance tools are extensively adopted
by ports to develop a better relationship with port users, hinterlands,
local communities, and even port rivals, etc. It should be especially
mentioned here that port investment is an important sub-tool included
in these strategical tools. For instance, the investment in inland term-
inals and the corridors connecting inland terminals and seaports is
crucial in port regionalization (Notteboom and Rodrigue, 2005).
There are seven main tools are derived and presented at the man-
agerial level, namely port pricing, port concession, port user/customer
relationship management, monitoring and measuring, regulatory con-
trol, port security management, and information and communication
technologies (ICTs). Unlike the tools at the institutional and strategical
levels, the governance tools at the managerial level are more opera-
tional, universally observed, and closely related to the port business
performance. It is worth noting that the regulatory control mentioned
here is different from the fundamental regulative rules setting for the
port governance configuration, it is managerial and operational in
nature by establishing a stable framework to guide the port activities in
a transparent, predictable, and accountable manner.
The fourteen governance tools at three different levels derived from
the reviewed studies, to a great extent, construct the answer to the
question of “how to govern”. In practice, a port is generally governed by
using these governance tools comprehensively. Note that most of the
governance tools can be adopted simultaneously, while some tools,
especially the tools related to the fundamental regulative rules setting
at the institutional level, have totally different inherent governance
orientation, therefore, they cannot be used at the same time. For in-
stance, port devolution emphasizes the decentralization in the port
administrative system, however, the port re-centralization advocates
the greater involvement of upper governments in port management
issues. Based on the elements of port governance tools summarized in
Table 3 above, we can further clarify the question of “how to govern”
from the view of port governance homogeneity and heterogeneity.
First of all, all governance tools at three mentioned levels can be
specifically divided into several types from certain perspectives. For
example, from the perspective of governance structure, port devolution
can be divided into five types with different governance actors having
different corresponding roles in port governance (Brooks and Cullinane,
2006). The diversity of port governance tools and their various types
have largely shown the complexity of port governance (Debrie et al.,
2013). Through the identification of the main types within each gov-
ernance tool, we can get closer to the concrete contents and/or mea-
sures of “how to govern” in port governance.
Moreover, the majority of the presented governance tools are ap-
plied worldwide. However, port re-centralization at the institutional
level is relatively absent from the international arena. Compared with
port devolution, the other institutional governance tool that is generally
considered as a part of a larger attempt by governments to apply New
Public Management (NPM) concepts to the transportation sector
(Baltazar and Brooks, 2006), there is still no consensus on the philo-
sophy behind port re-centralization in the port governance system yet.
Nevertheless, some existing studies, to a certain extent, reveal some
reasons behind this governance change, including the upper govern-
ments' expectation of enhancing regional and/or national port
Q. Zhang, et al. Transport Policy 77 (2019) 46–57
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Table 4
The main governance tools identified at institutional, strategical, and managerial levels.
Analytical level Governance tool Main characteristics The general description and the main types The geographical scope that is adopted Main References
At the
institu-
tional level
Port devolution (1) Changed government
objectives;
(2) Changed organizational
structure;
(3) Changed governing actors in
port operations and
management.
General description: A part of a larger
attempt by governments to apply New
Public Management (NPM) concepts to the
port sector. Governments devolve ports by
transferring the port authorities functions to
a lower level government or to a new entity.
Main types (reform perspective): (1)
Decentralization; (2) Commercialization;
(3) Corporatization; (4) Privatization.
Main types (structure perspective): (1)
Central government owned with central
government management and control; (2)
Government owned but management and
control are decentralized to a
local government body; (3) Government
owned (federal, regional or municipal) but
managed and controlled by a corporatized
entity; (4) Government owned but managed
by a private sector entity, or owned and
managed by a public-private
partnership; (5) Fully privately owned,
managed and controlled.
Worldwide Debrie et al.
(2007); Brooks
and Cullinane
(2006); Baltazar
and Brooks
(2006)
Port re-
centralization
(1) Greater involvement by upper
governments;
(2) Decisional power shifted from
the periphery to the core;
(3) The centralized port
administration.
General description: Unlike port
devolution, the upper governments
centralize the port administration through
the legislation or government decrees.
Main types: (1) The existing regulatory
agencies gain more power (e.g. Ports
Secretariat (SEP) and Brazilian Waterways
Regulatory Agency (ANTAQ) in Brazil); (2)
A new governmental organization at upper
level is set up (e.g. Zhejiang Seaport
Development Committee (ZSDC) in China);
(3) Regional port authorities replace
traditional local port authorities (e.g. 24
local port authorities are replaced by 15
port system authorities in Italy); (4) The
governmental organizations increase their
engagement by providing more funding for
ports (e.g. in 2009, the U.S. Department of
Transportation (DOT) established a federal
funding program, which allows ports to
apply for funds).
Still seldom observed in the
international arena at present (Note: In
general, port centralization happens in
a country with fierce inter-port
competition and a relatively powerful
central/federal and/or provincial/
regional upper government)
Huo et al.
(2018); Galvão
et al. (2017);
Notteboom and
Yang (2017);
Parola et al.
(2017); Knatz
(2017)
At the
strategical
level
Port co-
opetition
(1) A mixture of competition and
cooperation;
(2) A way of collaborating to
compete
(3) To a certain extent, co-
opetitive relationship is
difficult to maintain over the
long term.
General description: The combination of
port cooperation and competition.
Main types: (1) Port cooperation (e.g.
merge and consolidation; port alliance; joint
venture/network/platform; joint research
and development; bundling/redistribution
of cargo flows); (2) Port competition (e.g.
win/lose proposition with rivals; direct
competition within a shared hinterland).
Worldwide Brooks et al.
(2017);
Mclaughlin and
Fearon (2013);
Van Donselaar
and Kolkman
(2010); Song
(2003)
Port
regionalization
(1) A gradual and market-driven
process;
(2) As a result of logistics
integration and network
orientation in the port and
maritime industry;
(3) Changing the geographical
scope of port governance.
General description: Port regionalization
represents an evolutionary stage in port
development, where efficiency is derived
with high levels of integration of inland
freight distribution centers/intermediate
hubs.
Main types: (1) Hinterland-based
regionalization (i.e. the formation of a
regional load center network in the
hinterland); (2) Foreland-based
regionalization (i.e. the integration of
intermediate hubs in regional shipping
networks); (3) Regionalization with
specialization (i.e. developing
specializations with links to different
markets).
Worldwide (Note: Foreland-based
regionalization is especially introduced
for intermediate hubs with significant
transshipment traffic)
Liu et al. (2013);
Rodrigue and
Notteboom
(2010);
Notteboom and
Rodrigue (2005)
Port integration (1) Generally happen between/
among ports in proximity;
(2) In pursuit of larger market
shares, the increase of port
capacity, the optimization of
General description: Strictly speaking,
port integration is one of the forms of port
cooperation. However, compared with other
forms of cooperation, integration means the
closest partnership between cooperative
parties. It usually manifests itself through
Worldwide (Note: Especially for those
ports in proximity, who are facing the
problems of overcapacity, under-
utilization of port resources, conflicting
port planning, etc.)
Shinohara and
Saika (2018);
Wu and Yang
(2018);
Notteboom and
Yang (2017);
(continued on next page)
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Table 4 (continued)
Analytical level Governance tool Main characteristics The general description and the main types The geographical scope that is adopted Main References
port resources utilization,
holistic port planning, etc.
(3) Usually need the support and/
or engagement of port
administrations.
mergers and acquisitions.
Main types (driven force perspective):
(1) Government-driven mode; (2) Market-
driven mode; (3) Government/market-
driven mode; (4) Strategic alliances driven
by multi-factor.
Main types (spatial coverage
perspective): (1) Port internal integration;
(2) Jurisdictional port integration; (3)
Integration across neighbor region; (4)
Regional port integration; (5) Hub-feeder
port integration.
Wang et al.
(2015)
Stakeholder
management
strategy
(1) There are a multitude of
stakeholders;
(2) Stakeholder satisfaction is an
important measure of the
success of a change in port
governance;
(3) Stakeholders' expectations can
vary substantially when taking
into account spatial
dimensions.
General description: Stakeholder
management strategy focuses on balancing
the diversified interests of the groups or
organizations that have interests or
concerns in port governance issues.
Main types (actors perspective): (1) Port
users; (2) Local communities; (3) Interest
groups; (4) Government agencies; (5) Other
relevant stakeholders.
Main types (spatial and temporal
perspective): (1) Location independent
changes in stakeholder structure and
interests; (2) Location dependent changes in
stakeholder structure and interests.
Worldwide (Note: Especially in a
country where there exist relatively
democratic political system and
environment)
Yoshitani
(2018); Lam et
al. (2013);
Ghashat and
Cullinane
(2013); Dooms
et al. (2013)
Corporate
governance
(1) Port governance includes the
corporate governance at the
internal firm level;
(2) There are many variations of
corporate governance in port
governance;
(3) In port field, broader social
responsibilities may be
incorporated into the port
organizations' vision.
General description: The traditional
corporate governance is the structure, roles,
and responsibilities that provide the means
by which the organization is managed as an
economic entity basing on the objectives of
the corporation in the interests of its
shareholders or members.
Main types (component perspective): (1)
Objectives and mission statement; (2)
Competences and composition of
supervisory boards; (3) Use of public
selection procedures to contract land out;
(4) Existence of corporate social
responsibility (CSR) policy; (5) Accounting
practices.
Main types (theory perspective): (1)
strategic management; (2) organization
theory; (3) configuration theory.
Worldwide (Note: Especially in a
country where port organizations are
publicly traded companies, and
principles are established for the good
and transparent corporate governance)
Brooks (2016);
Verhoeven and
Vanoutrive
(2012); Brooks
and Pallis
(2012); Baltazar
and Brooks
(2006); Brooks
(2004)
At the
managerial
level
Port pricing (1) It is an important means for
ports to gain incomes;
(2) It varies across countries and
regions;
(3) Pricing control, such as
incentive and penalty pricing,
is universally used in port
industry.
(4) Influenced by the cost, market
structure, demand and
institutional factors, etc.
General description: Port pricing mainly
includes the design of port tariff structure
and port service charges.
Main types (tariff perspective): (1)
Infrastructure tariffs (e.g. channel and berth
charges); (2) Non-infrastructure tariffs (e.g.
cargo handling charges).
Main types (pricing strategy
perspective): (1) Economic approach; (2)
Financial approach; (3) Public enterprise
approach.
Main types (doctrine perspective): (1)
Anglo-Saxon doctrine (e.g. full cost recovery
pricing; no-subsidy); (2) European doctrine
(e.g. marginal port pricing; subsidies); (3)
Asian doctrine (e.g. administered pricing;
cross-subsidization; public enterprise
approach).
Worldwide Lam and
Notteboom
(2014); Bandara
et al. (2013);
Lee and Flynn
(2011)
Port concession (1) Basic port infrastructure
remains in public ownership,
while terminal operations are
controlled by a separate entity
which is at least partly owned
by private companies;
(2) Competitive bidding is the
most common procedure used
in concession granting;
(3) It appears to be the only
appropriate and common
instrument to influence the
achievement of the port
General description: A concession is a
grant by a government or port authority to a
(private) operator for providing port
services (normally cargo handling) within a
limited period of time. The optimal
concession contracts are determined by port
authorities' goals to a great extent.
Main types (form perspective): (1) Long-
term leases; (2) Operating licenses; (3)
Build-Operate-Transfer (BOT) schemes.
Main types (partner perspective): (1)
Competitively tendered; (2) Negotiated
Worldwide (Note: A large diversity
exists among ports all over the world,
particularly in terms of the type of
award arrangement and the specificity
of the awarding procedures deployed)
Ferrari et al.
(2015); Chen
and Liu (2015);
Notteboom et al.
(2012); Farrell
(2012);
Notteboom
(2006)
(continued on next page)
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Table 4 (continued)
Analytical level Governance tool Main characteristics The general description and the main types The geographical scope that is adopted Main References
authorities' goals in the
landlord model.
with new entrant; (3) Negotiated with
incumbent; (4) Other (semi-dedicated).
Port user/
customer
relationship
management
(1) A strong customer orientation
with the goals to meet
customer expectations and
enhance customer overall
experience.
(2) Port organizations play the role
as an entrepreneur with a more
outspoken commercial
attitude;
(3) Make the port offerings valued
by the port users/customers as
to command a premium price.
General description: Port user/customer
relationship management refers to the
principles, practices and guidelines that a
port organization follows when interacting
with port services users (e.g. shipping lines).
Main types (port service provision
perspective): (1) Cost leadership approach
by providing the basic products; (2)
Differentiation approach by providing some
augmented products.
Main types (interaction perspective): (1)
Joint venture with port users; (2)
Commercial B2B negotiations; (3)
Consultation with port users; (4) Port users
satisfaction survey; (5) Other forms of
customer participation.
Worldwide De Langen and
Van der Lugt
(2017);
Verhoeven
(2010); Baltazar
and Brooks
(2006)
Monitoring and
measuring
(1) It is an important way to keep
track of the port performance;
(2) It is usually systematic,
comprehensive, and extensive;
(3) Environmental (e.g. air quality,
water quality) monitoring and
measuring is adopted by more
and more ports to get closer to
the sustainability.
General description: Monitoring and
measuring is a continuous assessment
process that helps improve port
performance and achieve expected results.
Main types: (1) Pricing monitoring (e.g.
using benchmarking); (2) Ships' emissions
monitoring (e.g. emission data collecting);
(3) Port concession monitoring; (4) Port
capacity and service quality monitoring; (5)
Monitoring and measuring in other port
sectors.
Worldwide Chen et al.
(2017); Monios
(2017);
Wilmsmeier and
Monios (2016);
Lam and
Notteboom
(2014)
Regulatory
control
(1) It is at various levels depending
on the country/port;
(2) In most cases the regulatory
function has been retained
within the purview of the port
authorities or the port
authorities regulated by the
government;
(3) In general, port authorities
have control over port
activities' inputs (e.g. labour,
capital), but do not have
control over the output (e.g.
cargo traffic).
General description: Regulatory control is
a mandatory tool used to establish a stable
framework to guide the port activities in a
transparent, predictable, and accountable
manner.
Main types (geographical perspective):
(1) International/supra-national regulation;
(2) National regulation; (3) Local/
provincial/municipal regulation.
Main types (measure perspective): (1)
Market access control; (2) Operational
standards stipulation; (3) General block
exemption regulation; (4) Administrative
penalties (e.g. prohibitions); (5) Port state
control (PSC); (6) Others.
Worldwide Brooks et al.
(2017); Van de
Voorde and
Verhoeven
(2017); Coto-
Millán et al.
(2016); Lam and
Notteboom
(2014)
Port security
management
(1) Each port must adopt the right
measures to avoid or reduce
the risk of attempts;
(2) In general, port security
management is in the public
interest;
(3) There are various differences in
security threats for each port
and its facilities.
General description: Port security
management mainly aims to ensure the port
operational safety by various means, such as
security plan for ships and port facilities,
etc.
Main types (object perspective): (1)
Facilities security; (2) Terminal security; (3)
Port security.
Main types (governance perspective): (1)
Publicly governed; (2) Privately governed;
(3) Under mixed (i.e. public/private)
governance.
Worldwide Eski (2016);
Brooks and
Cullinane
(2006); Valleri
(2005)
Information and
Communication
Technologies
(ICTs)
(1) As catalysts for building the
functionally and
geographically integrated
systems of locations and flows
with the purpose of generating
value;
(2) Enabling network business
models;
(3) Characterized by neutrality,
strong co-modal orientation, a
user-friendly approach and
wide coverage.
General description: In port governance
sector, ICT is applied in the form of
information systems in port operations.
Main types: (1) Port community system
(PCS); (2) Port management information
systems and terminal operating systems; (3)
Port-centred e-markets (e.g. port industry-
sponsored e-markets, port third-party
exchanges); (4) E-Government with
interorganizational collaborations (e.g. one-
stop service).
Worldwide (Note: Especially for those
developing countries, where good
corporate governance and public
governance are absent)
Sorour and
Abdul-Mageed
(2016);
Cepolina and
Ghiara (2013);
Lambrou et al.
(2008)
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competitiveness (Parola et al., 2017; Knatz, 2017), the upper govern-
ments' efforts to improve port capacity coordination in a lower growth
environment (Notteboom and Yang, 2017), the governments’ pursuit of
a more effective port management system (Galvão et al., 2017).
Finally, based on the characteristics and general descriptions of port
governance tools, it is not hard to tell the close relationship between the
governing actors and governance tools. As discussed before that “how
to govern” is actually related to the governance tools that are used by
main governing actors namely governmental organizations and port
organizations. Because of the organizational nature, governmental or-
ganizations generally use institutional, juridical, regulatory tools, such
as port devolution, port re-centralizations. While port organizations
usually adopt commercial, contractual, operational tools, such as port
co-opetition, port pricing, port concession, etc. It is worth noting that
for some governance tools, they may include the efforts from both
governmental organizations and port organizations. For example, port
integration in China is a typical hybrid driven by governments and port
enterprises (Wang et al., 2015).
3.2. Govern for what in port governance
The question of “govern for what” is closely interconnected to the
question of “how to govern”. Each governance tool used in port
governance serve specific purposes or goals. The existing literature
gives various answers to the question of “govern for what”. For in-
stance, Baltazar and Brooks (2006) argue that the main objectives of
port devolution are improving efficiency, responsiveness, and port
market competition. Song (2003) articulates that port co-opetition aims
to achieve rationalization, cost saving, scale advantage, the benefit
from risk sharing, the improving capacity utilization, and the increasing
welfare of the economy, etc. Notteboom and Rodrigue (2005) propose
that port regionalization has the goals of improving seaports’ inland
accessibility and mitigating local constraints (e.g. the lack of available
land for port expansion, diseconomies caused by increased port traffic,
local opposition to port development). Lambrou et al. (2008) stress the
importance of ICT application in providing various benefits to the ports,
such as quicker access to information, improved communication with
customers and business partners, better customer service, reduced op-
erational and administrative costs, higher productivity and quality of
service. However, a closer look at the objectives of governance tools
reveal some answers to the question of “govern for what” in port gov-
ernance. It has been argued that in section 3.2 that the study on “how to
govern” is strongly related to the identification of port governance
tools/inputs used by governing actors, while the study on “govern for
what” is more related to the output side of port governance, more
specifically to the components of port performance. In line with Brooks
Table 5
Alternative configuration in the matching framework based on configuration theory.
Efficiency-oriented configuration Effectiveness-oriented configuration
Environment Low uncertainty (Low complexity and dynamism) High uncertainty (High complexity and dynamism)
Strategy Narrow product market scope; Cost leadership approach (Focus on delivery of
the basic product or service)
Broad product market scope; Differentiation approach (Focus on delivery of
augmented products and services)
Structure Mechanistic (Centralized decision-making characterized by higher
standardization and lower customization)
Organic (Decentralized decision-making characterized by higher customization
and lower standardization)
Source: Baltazar and Brooks (2006).
Table 6
The main objectives of port governance: efficiency and effectiveness.
Governance objective Main characteristics The general description and the main types Main References
Port efficiency (1) There are different measures of
efficiency;
(2) Efficiency is a relative concept that
requires a clearly defined benchmark
in order for the comparison between
ports;
(3) There exist regulatory effects on port
efficiency (i.e. port governance reforms
have impacts on port efficiency).
General description: Port efficiency is concerned
with measuring the extent to which a port is able to
produce a maximum level of output given a set of
inputs, and combine these inputs in an optimal way.
Main types (efficiency component perspective):
(1) Technical efficiency; (2) Allocative efficiency; (3)
Economic efficiency; (4) Cost efficiency.
Main types (operational indicator perspective): (1)
Moves per ship-hour; (2) Moves per crane-hour; (3)
Ship delay; (4) Ship dwell time; (5) Ship productivity,
etc.
Main types (method of efficiency measurement
perspective): (1) Data envelopment analysis (DEA);
(2) Stochastic frontier analysis (SFA).
Caldeirinha et al. (2018); Merkel and Holmgren
(2017); Serebrisky et al. (2016); Coto-Millán et al.
(2016); Pagano et al. (2013); Brooks and Pallis
(2008); Talley (2006); Cullinane and Song (2002)
Port effectiveness (1) Effectiveness-oriented port
performance is related to the quality of
services provided to port users;
(2) Effectiveness is measured relative to
the objectives being sought in port
governance;
(3) Port governance model mechanisms
influence port effectiveness.
General description: Port effectiveness is always
measured in terms of what the port users of the port
services expect by way of port performance.
Main types (operating objective perspective): (1)
Maximize profits/throughput subject to a minimum
profit constraint (for a privately-owned port); (2)
Maximize throughput subject to a zero/maximum
operating deficit (for a government-owned port).
Main types (practical initiatives for port user
assessment perspective): (1) Container Terminal
Quality Indicator (developed by Germanischer Lloyd
in 2008); (2) Port Performance Indicators: Selection
and Measurement (developed by European Sea Ports
Organization in 2012); (3) An assessment of
individual container ports on user-specific service
criteria (adopted by American Association of Port
Authorities in 2012).
Caldeirinha et al. (2018); Brooks and Schellinck
(2015); Brooks et al. (2011); Brooks and Pallis
(2008); Talley (2006)
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and Pallis (2008), who stress the importance of efficiency and effec-
tiveness as the two main components of port governance, the efficiency
and effectiveness of port performance provide the answers to the
question of “govern for what” in port governance.
It is worthy to mention that many ports around the world list eco-
nomic development as one of their primary objectives aiming at
creating jobs and opportunities for business instead of maximizing port
efficiency or effectiveness in serving customers (Baltazar and Brooks,
2006). However, it is very difficult for ports to achieve long-term eco-
nomic development without considering a significant improvement of
port efficiency and effectiveness. Also, it is important to mention that
“who governs” and “what is governed” largely determine “govern for
what”, because each governing actor has its own roles, functions and
goals, and each governed object has its own scopes or boundaries
(Zhang et al., 2018). Fig. 2 below illustrates the relationships between
the four basic questions of port governance, namely who governs, what
is governed, how to govern and govern for what. Before presenting
more discussions on the efficiency and effectiveness, the paper will give
more explanations to Fig. 2.
The relationship between “who governs” and “what is governed” is
about “how to govern” in port governance (Zhang et al., 2018). Zhang
et al. (2018) further elaborate four situations (i.e. governmental orga-
nizations directly control fundamentally regulative rules; governmental
organizations directly control the specific port activities; port organi-
zations directly control the specific port activities; governmental or-
ganizations directly or indirectly influence port organizations) where
port governance tools are adopted and used. The governance tools
listed in Table 3 all can be linked to the mentioned four situations. For
instance, port devolution, a governance tool at the institutional level,
shapes the relationship between governmental organizations and port
organizations, and the degree of involvements of governmental orga-
nizations in port activities. Port co-opetition, a governance tool at the
strategical level, relates to the various arrangements that port organi-
zations adopt to compete and cooperate with each other in port activ-
ities. Port pricing, a governance tool at the managerial level, is about
how port organizations charge their port users for port services.
Therefore, the four situations are labeled as “how to govern” in Fig. 2.
Similarly, as in the case of “who governs” and “what is governed”,
the relationship between “how to govern” and “govern for what” is also
interdependent. The question of “how to govern” is about actions, while
“govern for what” is about objectives. In general, every action has its
objectives, and the objectives also influence the action. Moreover, every
objective is associated with actions, and the objective needs to be
achieved by the actions.
As discussed before, port efficiency and effectiveness are the es-
sential objectives of port governance tools. With the exception of the
interdependence between “how to govern” and “govern for what”, the
“who governs” and “what is governed” also have strong influences on
“govern for what”. For example, a central goal of private sector in-
volvement in port governance is stimulating efficiency (Pagano et al.,
2013). The commercial nature of port development requires a govern-
ance structure focused on effective commercial operations (De Langen
and Van der Lugt, 2017). Government will act as a regulator to secure
the objects which are deemed to be in the public interest, such as public
safety and security and the prevention of maritime pollution (Brooks
and Cullinane, 2006). In the rest of this section, we focus on the further
discussion on the efficiency and effectiveness under the umbrella of
“govern for what” in port governance.
Regarding the efficiency, it relates to the physical quantities of
items, levels of effort expanded, scale or scope of activities, and the
efficiency in converting resources into some kind of product or service
(Brooks and Pallis, 2008). While the effectiveness is concerned with
how well the firm or agency uses its strategies, structure, and task en-
vironment to meet its mission and stated goals (Brooks and Pallis,
2008). More straightforward, efficiency is noted as “doing things right”
while effectiveness is “doing the right things”, the right things are those
that are valued by the target customers or users (Brooks et al., 2011;
Brooks and Schellinck, 2015). According to the matching framework
proposed by Baltazar and Brooks (2006), port performance is a function
of the match among the characteristics of the organization's external
operating environment, strategies and structures. They further put
forward two generic configurations in the matching framework, namely
efficiency-oriented and effectiveness-oriented configurations. Each
configuration is characterized by different operating environment,
strategies and structures (see Table 5). Note that the choice of config-
uration in port governance is a matter of focus or emphasis on effi-
ciency or effectiveness, but not the elimination of the other (Baltazar
and Brooks, 2006).
As mentioned before, efficiency differs from effectiveness. However,
efficiency and effectiveness are interactive concepts that are closely
related to each other. In some cases, measures that are taken to improve
port efficiency may also improve port effectiveness. While in some
cases, port efficiency has been achieved at the expense of effectiveness
(Brooks and Pallis, 2008).
More generally, in order for a port to be effective, it must be effi-
cient (Talley, 2006). In terms of the general evaluation criteria on
perceptions of port performance, according to an on-line survey com-
pleted by port users from three groups, namely carriers, cargo interests,
and suppliers of services at the port, Brooks et al. (2011) present gen-
eral determinants of satisfaction, competitiveness, and effectiveness of
service delivery in port domain, which shows that competitiveness, as a
proxy for efficiency, has the same determinants as satisfaction and ef-
fectiveness of service delivery. Those general determinants/criteria in-
clude fulfillment of special requests, overall reliability of the port,
overall reputation of port, overall quality of cargo handling, port se-
curity, provision of adequate information, provision of on-time update
of information, provision of accurate information, port safety, con-
nectivity to rail/truck/warehousing companies, incidence of cargo da-
mage, availability of direct service to the cargo's destination. Brooks
and Schellinck (2015) further identify 13 main criteria that measure the
effectiveness of the port's customer service delivery from the perspec-
tive of cargo interests. Some of these criteria are in line with the criteria
presented by Brooks et al. (2011). Specifically, these 13 criteria reflect
the overall reliability of the port, overall cost of using the port, provi-
sion of adequate on-time information, cost of rail/truck/warehousing,
capability of employees, availability of direct service to the cargo's
destination, terminal operator responsiveness to special requests, port
authority responsiveness to special requests, incidence of cargo da-
mage, port security, connectivity to rail/truck/warehousing, choice of
rail/truck/warehousing companies, ability to develop/offer tailored
services to different cargo interests.
To better understand port efficiency and effectiveness, Table 6
below illustrates the main characteristics, general descriptions, and
main types of port efficiency and effectiveness based on the review of
studies in our literature sample. In general, among the relevant port
studies, most studies focus on port efficiency, only few studies examine
port effectiveness (Pagano et al., 2013).
Based on Table 6, we can elaborate more discussions on port effi-
ciency and effectiveness from two specific aspects.
First, regarding the methodology of measuring port efficiency and
effectiveness, most researches on port efficiency are focusing solely on
estimating technical efficiency by adopting DEA and/or SFA approach.
A possible reason why only technical efficiency attracts most re-
searchers’ interest is the general difficulty in obtaining data concerning
the relative prices of inputs and outputs that are required to form the
iso-cost or iso-revenue curves (Merkel and Holmgren, 2017). The work
of Merkel and Holmgren (2017) also points out that DEA and SFA
methods produce the same metric of technical efficiency, and the esti-
mates do not differ in theoretical interpretation. Compared to port ef-
ficiency studies, existing studies on port effectiveness generally adopt
questionnaires of port users to examine effectiveness (Pagano et al.,
2013; Ha et al., 2017). There still lacks studies on a systematic approach
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to comprehensively measure port efficiency and effectiveness. The work
of Ha et al. (2017) can be considered as a great exploratory effort in the
field, in their work, a integrated port performance measurement fra-
mework and a hybrid approach of fuzzy evidential reasoning (FER)
with decision making trial and evaluation laboratory (DEMATEL) tool
and analytical network process (ANP) are proposed.
Second, with regard to the port governance reforms’ impacts on port
efficiency and effectiveness, many studies (e.g. Cullinane and Song,
2002; Pagano et al., 2013; Coto-Millán et al., 2016; Serebrisky et al.,
2016) show that port governance reforms focusing on the port devo-
lution or port privatization generally have a positive impact on port
efficiency. However, the results concerning port effectiveness are not
definitive, which still needs more investigations (Pagano et al., 2013).
Even so, some existing port governance studies (e.g. Castillo-Manzano
et al., 2016; Caldeirinha et al., 2017; Caldeirinha et al., 2018) still, to a
certain extent, reveal the positive relationship between port governance
reforms and port effectiveness improvement. Note that more studies are
needed to investigate the actual and/or potential impacts of recent port
re-centralization and port integration on port efficiency and effective-
ness, which is an emerging research gap in the field.
4. Conclusions
This study reviews a large number of relevant studies on port gov-
ernance and tries to give answers to the two basic questions of port
governance (i.e. how to govern and govern for what). The other two
basic questions of port governance (i.e. who governs and what is gov-
erned) are discussed in Zhang et al. (2018). Therefore, the two studies
are complementary and together offer a complete response to the four
basic questions put forward by Vieira et al. (2014).
The sample of reviewed studies in this paper is composed of 118
studies that are collected from existing literature, among which 77
studies are the reviewed studies selected by Zhang et al. (2018), and 41
studies are newly added in the enlarged list.
As what is admitted by Zhang et al. (2018) that it is very hard to
present universally satisfying answers to the basic questions of port
governance, however, we believe that a better understanding of port
governance, such us the specific manifestations of governing actors,
governed objects, governance tools, and governance objectives, and the
interrelationships between the basic components of port governance as
illustrated in Fig. 2 can bring us closer to the inherent answers of these
questions.
Regarding the question of “how to govern”, this study identifies two
main governance tools at the institutional level (i.e. port devolution and
port re-centralization), five tools at the strategical level (i.e. port co-
opetition, port regionalization, port integration, stakeholder manage-
ment strategy, and corporate governance), and seven tools at the
managerial level (i.e. port pricing, port concession, port user/customer
relationship management, monitoring and measuring, regulatory con-
trol, port security management, and ICTs) based on our reviewed stu-
dies. We also present these governance tools’ main characteristics,
general descriptions, types, and applied geographical scopes (see
Table 3). The results show that except port re-centralization at in-
stitutional level is still seldom observed in the international arena at
present, the other listed governance tools are almost worldwide ob-
served, which, to a certain extent, means more academic attention need
to be paid to port re-centralization as an emerging reform. According to
the analysis of the mentioned fourteen governance tools, several policy
implications can be further offered.
First, port devolution and port re-centralization, as the governance
tools at the institutional level, substantially set the different funda-
mental regulative rules for the port governance system, the port ad-
ministration at the central/federal government level needs to take the
tools’ characteristics, types, potential impacts into full consideration
before the final decision making.
Second, as the tools at the strategical level generally focus on the
internal and external relations of a port with port users, hinterlands,
local communities, and even port rivals, port organizations need to
form their suitable strategical governance tools configuration based on
their own development situations, in order to achieve a more favorable
competitive market position in a relatively long term.
Third, for the governance tools at managerial level are very various
and closely related to the port daily business operations and manage-
ment, it is important for port organizations, especially those port
Fig. 2. The relationships between the four basic questions of port governance.
Source: Authors own elaboration based on Zhang et al. (2018).
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authorities, to continually promote their managerial governance tools
to make sure the establishment of a stable framework to guide the port
activities in a transparent, predictable, and accountable manner.
Concerning the question of “govern for what” in port governance,
this study clearly points to the fact that port efficiency and effectiveness
are exactly the main objectives of port governance. Efficiency is noted
as “doing things right” while effectiveness is “doing the right things”,
they jointly constitute the components/outputs of port performance.
The choice of efficiency-oriented or effectiveness-oriented configura-
tion in port governance is largely determined by the port organization's
external operating environment, strategies and structures. Our analysis
also shows that a systematic approach is needed to comprehensively
measure port efficiency and effectiveness by using qualitative and
quantitative indicators, and more studies are needed to investigate the
actual and/or potential impacts of recent port re-centralization and port
integration on port efficiency and effectiveness concerning the policy
implications, the analysis can imply that it is necessary for a port to
establish its port efficiency and effectiveness measurement system, once
the system is built, the port will more easily understand its governance
performance and propose well-targeted measures to improve port per-
formance.
In terms of the interrelationships between “who governs”, “what is
governed”, “how to govern” and “govern for what” in port governance,
it is critical to recognize that the relationship between “how to govern”
and “govern for what” follows the same pattern of the relationship
between “who governs” and “what is governed”, more specifically, they
both are interdependent. Moreover, “how to govern” connects “who
governs” and “what is governed”, meanwhile “who governs” and “what
is governed” can also largely determine “govern for what”, because
each governing actor has its own roles, functions and goals, and each
governed object has its own scopes or boundaries.
This paper, accompanying with the work of Zhang et al. (2018),
function as stepping stones towards the opening of “black box” of port
governance by seeking and presenting general answers to the basic
questions surrounding port governance. As to the future research, it is
necessary to further check whether port governance has already been
an accepted scientific paradigm in the port research domain. A scien-
tific paradigm was defined by Kuhn (1996) as “universally recognized
scientific achievements that, for a time, provide model problems and
solutions for a community of practitioners”. Pallis et al. (2010) once
indicated that port research was situated in a pre-paradigmatic phase
where low academic coherence existed. With the increasing number of
studies on port governance in recent years, it is potentially feasible to
conduct a more systematic review study from the view of paradigm to
see whether there exist preconceptions commonly shared by port gov-
ernance researchers. Inspired by Guba and Lincoln (1994), the men-
tioned future review study may specifically be conducted from onto-
logical, epistemological and methodological perspectives to scrutinize
the related studies.
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